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(0 
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c. 

^s^^a. 

©«^gl5a^aKm-©^i^/c ts;5:s»^&w-r-5m- 
mm. 

im^m 7 ] mmm 1 5 cd v^-rn;^^ 1 
m^^a. 

[if J^Jg 8 ] 1 *^ 5 cDV^-rn;<»^ 1 Jgl't2«(D« 

Cl«*«9] l«*«6{C|B«0«^»aT*oT. WIS 50 
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i^-a-3n*z:t*#®i:-r-5«^«a. 
im^km 1 0 ] 1 *^ 5 ® u-rn*^ i ^jcib^cd 
«^^aTe&oT> mm^mom^omit i o ~4 o « 

[m^m 1 2 ] w^jg 1 5 ©v^-rn*^ i m\ztim.<D 

i7]^^:£:^-r ^ t ^wm ii-r^mi'mm, 
im^m 1 3 ] m^m i-^^^s © v^-rn*^ i JSiriH®© 
m^gatfafeoT, ^ ejcMiem— ©«^fc«wtfi^« 

[m^m. 1 4 ] is*:^ 1 1 3 ©i^-rn*^ i jsjcis® 

©«^^a-CSoT, Wiem— ©«^ff«Sn-Ag-Cu5^ 

[m^mi 5} m-©m^?iBp°pi:m-©aTSBffi^&wr 
im^m 1 6 ] mii^m i 5 cts«©«TF^aT?aboT, 

jj?>x>i^»cj;t)gEi^$nfc¥3»<4t^a-e*oT, ^¥ 

^©ttfigT, K«^3^:*^c^ttM^JR©^t^c^©ra«:a^6fc 
^t^t-r-s^^ft^^a. 

m^mi^'^y:f<Dm-r^mmtwj-\^ti!i^'7^'v 

mi^^y zftm^' :/«^M©«i^ iK^jg©}^^ ©w$: 
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[m7^m2 0] 9 tCfe«Oi|^^#:^S-T?*o 

Wit-r^'Ei^3.—)w 10 

[if*JS2 2] ^*]g2 1 »Cl2«g®^ri?a.-Jl'T*o 
[ii*)J2 3] mMm2 1 Sfc}a2 2{CfE«©^:>'i- 

20 

CO 0 0 1] 

z^m^mm> «^SM®Mj§*feicM-r-5. sn-A 
g-cu^pb7 u -\t/v^m\zMT^mmim(Dm.m.mmmi^ 30 

[0 0 0 2] 

Tt'tbTPbU •y5^©Pb-5Sn(Bt.'i^ : 314~310'C)> Pb-lOS 
n(»^ : 302~275"C)^&330'CJfi^^OfiS^f^i^75:#^^ 

«^fc©Sn-37Pb#^ffi : IgSTOTftJ^-r-StaftPi)! 

•5. 
[0 0 0 3] 
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CO 0 0 4} Pby^J—itAjtzCO±m\tSn-Ag^m?^(M 
221*0, Sn-Ag-Cu*ffi«(afi,.;^ : 22l~217'C). Sn-C 

u*ftm(fifij^ : 227'C)jcifes*^ ^s^^^c*^tstt^ 

T^t. -»eViia«TBltg*Sn-Ag-Cu#^a5ST235~2 

45=c< ^V5.*t^1fT*^. ^-ox. ^:©^J^fc#^t^a^ 
i:m'^xmmx^^mi&m<Di^m.mmmby u -«^ 

;S : 24D~232'C)«*^*^ SttTbS^©T?iaSPgJS 
[0 0 0 5] i«^a3^CD«^f£tLTAu-20Sn(8fi 

: 280*0 ttfte.nTv^s*^, ax hi^®}tie>ic 

CO 0 0 6] *B?g©B64)«. ±<^^mf3i\^^fmm\z 
siw-rsiitic^-s. sfc, m'Tmm<Dmmmiz^\,^x 
m<oi,t./o-f£mm'S:^m-r^z.iiiz$)^. sfc, 

CO 0 0 7] 

i: ©i^T^^tJ « AyfcMilsf $r JEM b T b 
\t/utzmx$>^. Sn7S:t*©Je)o^gSWr-5^JS©^^ 

^M©aT \t/vfz<Dm.T'S:^ti\tA,tdUn «rJEM-r S 

tt^fc*^©»ia:;^fe-c^&-5. sn?tcf©je>oir^S:W-r-2) 
^JR©JST*■&trtt^^t*i»)|s^>&JE®■r«ttA/>s:^6©®is 
:^mx$>^. ^-©n^ajat, m-©«^at, ^ 

H©^^gE!a^*-r-5«^^ST*^T> ^^-©«T 
©«^geStt. ifeM©:feT^:«^fc©]&^ 
«:^t^*^i|s^S:JEMbTJg^bfc«A/S!^6T^&^l|-©« 
^fc^&«^iT^^^3t^. K^-©ll7^gBffit^||H©« 
T SBS «fe^-© «^fc t S;^£ 5 st^ © « 

Ayy5:€:ffiV^Tggi^;^nTV^-5'b©T ±fEmTStt 

■t?*^T, tS5^-©STa5iatKii-©«^fflffl©«SiBi 
«fB{ci3i'iT, ^^i©!gtT«K^)s^:«^fc•fii^^cJ; 0 
^3ns-ft;-&!^lcJ:0iiSrXoViTVi^'b©TS-5. 

©ii^siBiSi tm-©«^8Sia&*-r'5«^«eT$.-p 
T, ^«-©«^s^5atfe^-©«TSI5s«tt^/£«EiK 
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[0 0 0 8] 

0. 28o*c©iisfa-T?t.^^^a[$ffli«rsiB7U-'fbb 

(cu, Ag, Au, ^mm^rnvfcAi. in-MmtAjtdm) t\t 

mtt>x\^^. z.<Dit/vf£umz^K>m^i^x^mt, m 
«#^tott^ife*8?i«!Nf©:/D•t;^-c^fessn-Ag-Cu 

m^4^fc•tca;^«J7D-^p(max 250t:)i&®bfci:bT 
fc, SS^?35»lC*5lt«.Sn©gB^J-«^ltS*^\ Cuzt?-;l' 
Pb^, Cu3t<-;i'i:5^>yypB^, CuJt^-Jl'iiSSP^tm^©!^ 
V»^SraflS-g-!fe(Cu6Sn5)TgiBlESnTV>-5fcJe), U7D 30 
-^(max 250*C) ©^^faSET?«SM««fcn-t-^J-7S:^ 

;i©^jsra{b^«»jg^©3a«iscu-snjc(s^-r, N 

i-Sn(Ni3Sn4), Ag-Sn(Ag3Sn)i|©'ft;-g-«il, Au-SnT?fel^ 
tt^fc*^SSn©f^^^»P^CInT'b(^«lT^fe 

[0 0 0 9] Z.<D\th,1iUmz^^^m\t. ^±tC«Cu 40 
ra]fe**J*jm$nTViJ&:Vi«fi8?&:©-C, 0ll^«^^-f jK> H 

mm\zm^^x%±.y. fc*»c^-r^*^^ft©^*ffi*« 
* D> cui:«^fc•©4'fB^©pg©ttt«6<)#^^*^»i^T#, 

[0 0 10] \yf^\yt$.i}ih. Znif^-)Vii\t.hjtz^s-)Vt 
^mi^\^1t^-^^-7. hX\t. *3fe. SnJ^tt^;t*«Cu± 



ifimm\-m'^^^xn-^^nx\^^<Dx. «^Ac*^^^t 
mm\^ z. tm-^^n-^ <Dm^-^mtj\z'z>nxm<bi)^ t tj. 

oT^fc, z.(Dfz.is^. r:©'^-x h:*-iC«iiJ^6<)iC3l^-f 

H *«®#-r* t , zt^-Y h* if ^ ^7 ^ y ©fS^ 
jJJ.S)4f^S[©lia^3ii:^f©Fp^S*5I^S;iLTL* 

[0 0 11] -^-Jlt?, a>«r«, ^l©«^y5:*^!|s^$:^^6ii 

tiis^-jv^^m.^-jvmzm^m.Wi-^^. m.m^\tk>it 
ttbfc. 

[0 0 12] m^\it. Z.(D^-^^mW-^Si^y-:fti.E<D 
y'f3|?>Hffl©tt^^*f6^CJE®bTf^Sb;/£:«•&. Cu-C 

nm<D^m,-^-)Vf§\\ti£.mz^K>^mvy-i^sy y^mz 

«^^3i^-;vrBl«^gl'^Mra^b'&#)SrJg^b, ^*t:*J 
ii5it^©^JSi|TW«SW»C-Q?^*m, 280'CT?fe^^*fflt 

»C:feViTSI^«*S4'TBEiaS$nTll*oTV^^©-t?, 

h y v^«. t . cuIK-;^BLy:sn^«^fc*^^^-;^© 

^{bS:i»±-r -5 j: t «T # 
[0 0 13] Cu?6U-h*l^ife*2:©«A/;^£-c«i^b, 3B 
-V >^S)^^S:270'C-r50iniii/inin©§l?ijlg 
-C. ■&^»f§l5ii^»^*ffofci:^15, i^O. 3kgf/iiim' ©ffi 
*<»snfcz:t»r.kO> il!MT©^a[tt+^J'5l«iibTV^ 
■SCtfcStabfc, 

[0 0 14] *;fy^««^;t•^^)|s^rtg^5©$F4*^M3^^- 

;W-t??-J611*Tb*^;^^T*0. ^©^!>, zS-f H«i!> 
tie3fe©«A./!:m©*i-&traU"^;i/*fc«-?-nJEJlT 

;St«Si©^^'f 3p> h*. /■^>7-*-:^3.-Jl/^^t|»C*fbT 

^^f®7iffi7U-^^^s^ (iss:ias6*)(c^A>-cv^i^tvi) tits. 
[0 0 15] Hc, ^-7.i'Mxitmith^-r\f'^ittt> 
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[0 0 16] CKDte, a*bVigfij#.S:jt-C3SU. Wm<D 
^\^\thjtz.. «fdx.t5Au-20Sn.Au-(50~55)Sn(Ht;^ : 309 
~370*C).Au-12Ge(l»;S : SSe^O^CDS^T Cine. 

i/^®Hffi«iisat*tii!?)28o*cei±* t>-p ci tr, iisiaT© 

[0 0 17] etT. 0ii4#MbT*^IB©lllS©JgSi 

^m-f. ^oaiD®L®iftia«#iiiST-5, 
[0 0 18] sitt«^3H-;i/ (^jr3R-;k «^fc*3J^ 

-M -Cf^Sl!g-g-#:^S®®f^X@®StBS*^L> (a) 20 

mMi\^t:.^(Dm'^-^s~)\'m.<Dmmm^=^v')VT;. sntcu 

[0 0 19] m-^\t. 10~40win®Cu2}^— ;i'i:10~40win 
® Sn3K-;U t Srft:«ltTCud^-;UAi50~60%{c;'S: -S J; o 
tCE^Lfc. Cu3K-;HCjfLT«Str«iSffllS[!£XnT, 30 

1981/2/5, BfJX||ffTO-r-5C:<i:JCJ;0Cuzi^-;PPB^ 
®S^M*^<-rszii:«oIig-ei&-5. 

10MmKAT®?SiHH^JrLTt>pIt|-C*0, 

i^»ClfijV^TV>«, — 01ltLT3~8wm®Cu jK— Jl/i:10~ 
40/im ©Sn/i?— 3~10ttm®Cu ip— ;i/i:10~4 

0/xm ©Snif?— ;KD*i-&> *Sli«5~15Min®Cu Jj^— 
ilO~40Min ®SniH-;i'©«-a-, ^gO«/ui/S^J*^^tt 40 

'j&'-r\y%t^-z<Dm.=F-i)m^^ntz.±^ $ n-s t 
*i-^*nTViTfe6v^ct«a-^*-e'b;^vv zin^co 

zf^-;>(SS^4't?S-&$n, 01 (a) lC5^f*-JH> 
f&*-CT#feJE;'3^gg©4'lCAn-5. K^5l#bfe^, 
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SnCDi6.HS«232'C-t?$)-g.*i, ^ta-e*>P#raS:*Ht-5 11 1 
ia-5Cli:*iffl*?a:Vi«^, (100~150'C) . jas=£ 

hyV'X^TJgfig$nfc1«-&zK-;i/M«. W.\ZU-)V 

5TBE3^^n«^fc*^§*#■g.. jEM-rsciiT, J;DCu 

?gf^^$:aWi:bTV^^05T, •¥-nJC)fiVi^«CD^lC^ 

j6bT43< d t*^BE®^<&Tif e.n-5 3ii75^e.a^ b 

20!i;JWT*W*bV^ S ^JCJE®$«15~20%*iJ;D» 

Sbl-i. 

[0 0 2 0] fs.^. m^Lrz\t^fzmx. cu^*^smb 

TViS«-g-«, HICSnSO. 5~2 Mm®J¥^ iZtsb-D^-t^ 

[0 0 2 1] f^D^-rs, m^m\zm—»mi.M\^^:i 

ikx$>?>z.iiiim^v\^-^i)K jj:>-rbt>3ai«T*-5jg5>s« 
cuJt?-;i/«(B®iHita*««bVi'b®, 

yR^nr^xsmsiifi^ii^isiKU^ii. \t^■^mm\z 
n«, 3}^-;n«j;o t)CuJt<-;u«s®(ciH]0*^StbVifc 
o, *&ttcinc,<£m^^fc'b©*<»^bv^ ^E-bT, 

m2\Zm-r^v\Z. Cu2, SnSd^-il'ttmc, W^ftCD 

$*ce.*Hi#tt#:f ab^^ ^-f Xbfc(«Em«Nije>o €r- 

AuJ6o^, feb<^4«l«^i^6o#-«^;^4e)-^#):/5 
X^';/j73|^-;K:^A) 6 ^^^^•SJ:S*®^>i^^<fcbTi' 
•v->3 >'lt*lSl«-r^:ritt>m*^. ^2(a)«JE® 

(b)«jE®^*^-r. ^is:H-;i'a«ii«wtc«io 

wmetT. a*b<«lMm^^;i'*<^Vi. M^«0.5~5 
uni*taSbV». i3^fi<»:bT«flcaT»«-Cfe^»*«* 

jgbfc^-^l£tijt*-CfflViTlri5. 

[0 0 2 2] :;^s:Jc, tfiw^JljJ^-Jl'W^iibTAi^iseffl 
[0 0 2 3] i«iM^©^JR«-«8C?5!Vid«, «ax 
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*e>dH^^Si: LTMAl*««-i). m\ (99. 99!K)ttf6e.d^ 
(Hvl7) ®^ttSn»C&nC<ti. tifoT. Ni-Au 

MJctt, jiMi^-efcAi©if<ti^«56JS$nav^©TAi 10 

Z.<Dltib. Alfe^^tNifeo^CuSW, SLlXAljat^ 

i:Si^>yy®NiJ6o€rfflTA 1 ^^±©^:5'^'rXi:Ni 

[0 0 2 4] ^g^3j?-;i'%*#StC^fcoT, Altt^^ 
Ac^^Sffl-r-S^TAltO^b^ife^rJ^figf -5^:t*«-C^ 20 

cu, Ni, %m^KixxKmmm<D\tfviiii'r^7Lii-^^ 

AV^. Sn®4"«cai[acDAg, Zn, Cu, Ni. Sb^*An-&« 
Al^®-s<^;<3'^-1'X«^ST*D> 3Xh±Tf 

[0 0 2 5] Al«®*^^lCfe^-r«-&t, 

" ^fce.tc;<^^-rx?fcjg^-r'5*''^flrtrjgfig-r-5*-> 

[0 0 2 6] Al*iR-;HRC-r-5f^fe»3»C> 20~40iitin 

U<Dkm\Z^n. Ni-Sn. Aul?©ie>-D ^<&JSb. ^»fbT 

*5, 7t?-;W0Alfe^«SlR'l'T?7hV-f X^fei^t'Tfi 

[0 0 2 7] i^tCAuJt^-iKC-^ViTUi^g-r 

[0 0 2 8] m^ifs-)V^^%^\zm^^X, Au7t<-;i/ 40 

3i^«p<^'5-rxo/K^5«;a:vi, fib, tt^/i^#^^l^ra 

ii©i>i^ViIni&-D€r;S:iffeW::^(T'*D, Ni.Ni-Au^^y^ 
UTirbTfcAV^, A-UT^««:fj»<-r-5;ii:-C, Au 

Jl^-;w^jgbm Aut©^^B^«*iaiAe.n 
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v^c^^T^s. Au4?-J^^:ln«^J^:3f^-;^©m^-e■^^ 

[0 0 2 9] :;^icAg5l?-;ncoviTift?i-r-s. 
[0 0 3 0] Ag3i^-;nc's>ViTfe. Cu4^-;n^«-c*§ 
Ag3Sn{t^#l©«SMWttK««<«fctV^©-C. ®^ 

yp-kxTAggi^ rB?*{b^ii!!)Taie-r-5 i t> RjeiT?* 

S. Cu^©4'lCSlffc^ffl*)BlfllT$.S, 
[0 0 3 1] ^^IC^JR^t?-;^<!:bT-g■^*^i|s^S^Stffi•r-5 

[0 0 3 2] -&^^©f^^0atbTZn-A13S> Au-SnJ^^ 
ti^$>^. ^n-AlJ^«^;^:©Hfi^«330~370'C©$gffl*^•i 
Sn-Ag-Cu. Sn-Ag. Sn-Cu?S«A/fc tWPggj^ii^SrfT 

•r«eit*iHl*S. Zn-Al«©f^«MtbT, Zn-Al-M 
g. Zn-Al-Mg-Ga, Zn-Al-Ge. Zn-Al-Mg-Ge, MCH^n 
e.»rSn. In. Ag, Cu. Au. Ni^©Vi-rnd-'— ojJtJiSr-& 
Wbfct)©*^?^. 
[0 0 3 3] b*^b;fe*«^, Zn-A15ilttKft:*<ScbVij: 
«^fc•©HlJtt*^ii5^^^:i:^©;^c^^>. Si^g^^bfc^g 

ffi : fr '^7^7fr6]^tPb7U-^a^fc*fflZn-Ai-Mg-Ga^^|Ma 
te99. 1999-2) , *IC|g-a-3i^-;i.«l©^JRji?-;i/t bX 

^ffl-r s t Jin ©^s b?^ itn«?i ^. 75: v^. 

[0 0 3 4] -^dX. eitl?,©^S«:i7U7-r-Si2:>S*^ 
«A/fc*©»Jtt«:TVf-5fc«>t, l^i-tt^^i^>oirfe 

b < (SAuJi) o # s jfi b fcwiitt© :/7 x^ 3i<-;p* 

SnzK-;PtZn-Al^Jt?-;i'^ t feici^-ir^j-ffit^-a-T. 
-V>i^^©eM«r0ofc, Snii<-;i'«:^<l:©10~50XS 

A-rs t , ^n-Al?s^i^fc*w^cm bfcsn*«A 0 a=tf. 

ei©«-a-. — 95«Zn-Al3l^-;H^#.:«>t^-g-sn-5*^ flfi 
©SC»«*(rWmbfceM©fg^d^V^n-Zn4g-1'. 
b7SViSn*i#ft-r-5, ^^{4Cl©Sn. Sn-Zn^SiiX^X 

[0 0 3 5] ^^^r;l©«^fc^g^ffl^iT^^^*-r•5« 

zfy7.'^v^i^-)vt.smt<7)n.'^jf^m\z^K), w.\zm 
^^mn-r^z.tf)m'^x^^. uis. ci©«^=b. zn 

T?. iiSjlT©^£l[±©F.gS«7S:Vn 
[0 0 3 6] ZfyT.^vi^^^—M-Hn-Am^-MZtt 

'<TS$r/jN$< b. 1^— tci)-«ts-a-s;itdiM* bVi. 
^j^^Jrie 5) TiHi^tt * wr •SI M m l^'<;p© X7 X5^ 

mmt±^\f^. :/5X^yi77R-;|.2:bTTfr|gS©»«5 

tt©'b©*<a&s. in-Amit/vrz<o^-)m\zzf^x'f- 
y'^t^-)ums.i,tm—izx^<Dx, ^im<Dmmm<Dm 
i«Tttj:©4J'fi!tt;*:€r< <m;ia:v^. j:©iiB«i«j||««i 
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[0 0 3 7] *irai©j;5ic. hzfux-v^ 

fC. ^ttSEft^-ar^, c:©tir, Zn-AlzH-JHSs^O 

CO 0 3 8] Zn-Al«ffi^^b$n^V^©T, 10 
*bVi. C:©Sn, Cu«fi»I;^«^'f 3}^> H^JCZn-Aim« 

Cu«ffi±ONi-Aui&o^±'v©^i^*i^gi:;^^, Si^ 
y :/mhm^\t. Ti-Ni-Au;< 3^ XlcMbT'bl^^lUt 

i:Sn i: ©^^M (Ni 3Sd4) <D^&mm\t.Cu-sm± \z±-C 

•ffc;^iKij^j«!0<T+i>©fcj&»cg-&*«T# 

[0 0 3 9] il-g-|C.i;oT«, Zn-AlJ^tt^fcd^-;^^: 20 

7 ;^ 5^ i7 - ; u t - ; m & b T A 
[0 0 4 0] ;5:i5, ^n-Al?^«^;^£^c, mmmm.&ifi2io 
, mm^mtasm-c$>^. sn, in^^^KAn^^, — 

ffl5» Zn-Sn©*a^©fiV»ffi*ta54)-WtC^riJ$ns*t, 
i: ?S T V^-5Zn-A 1 ^ ©S«*«fi-p T 

- -5©T. gia-e©^s±©Pn^M«;^i,i, 

[0 0 4 1] tC5-C, Zn-AI^«^75:CCuTMmbfcS 

n«>-o#*M-rt» zn-AlJR«^/^©«^^ei^aaeJ!^^-h^c® so 

j^b;^*t^Zn-Alm«^yc^C^«•r-S. SnitS^^^iiXliK 
J:)iZn-Al (D^iZit^m-V^f. mi?-ICfiS©Sn-Znffi 

«:«fmbT<s. Mmmizsnm^^'fk^mmm^^^zL 

ii-V. ^Jg«Sn-ZnfflT, g^-g-^SttZn-AimwHffiT^J- 

»CSnJe>-D€?*J6b. 3H-;Pfc@»T^7a:V>Snffl*je06<| 
JC®-rJlt»CJ:D, SSJgSSne-CBRJRS-B-. Zn-A1©H[| 

<Di!t/ofz<Dnm=&fmati-^^cti)^-c^. i^m^An^^p 40 

-5. 

[0 0 4 2] 0 3^Jt^Iai©«^y£^g^$ffl^^TAl2O3» 

« 1 3± ©W-CUJ6 o ^' 5 -f X (N i *e) o €r T S V^) 1 4lt 
Si^^i/ysSr^^-f :>K>Hr^-««IS:^-r. «^fc'^gll© 

f^^fifdtbx. ^M3i«-;v*^uT, «^«^*tsn©m^ 

t? , ^MF^^k^ife) (Cu6Sn5) ©*attWtt««finT V ^ ^ © 

-tf. J¥<^«bTfeM^«ffiir<ti. , ■ft;-&%ifi£S 
**S»-c-?-©PS*tsn-&«^. sntfjccu^sstsjiyin 
bT^^®^Sit^4«j;ise:tttojflg-r*s. 50 
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Cu± I'N i . N i -Au^ ©» V i 56 o ^ ^JSt" C i T^^H 

©T> ^«]^fiJ*i^1®ir^Sc:<i:«/cCV^o ^nJ:t9'b> 
Sat^y:fRUSat&WLii(Di^m\Zii\f^X. Sn©i&n 

tt, &ni£A*ott©rfii±*«asT*-5. z:©fcjj>, snf 

»cS![»©Cu. Bi1^JnlC<J;^S?El!)tt©l*]±. ^ES^;'3©<S 
«lcJ;«.{&nttefeS©SS«*^*W#tr^^. ffi::^. ^mt 

©^*(fi]±©fcje), Ni, Ag, Zn#©mjlj^©^*t,W 
Sn©lil!;^irnI±fcttSn©f^^DD»CSn-Sb 
(5~10%)lc-r-5C:i:T. Cu-Snft;-&«fe. Ni-Snft;-&i^Jg 
^T«^Ac4'©Sb^gS*^ig bT. 246'C^r«^it*©Sfi^ 

[0 0 4 3] te©f^^««l<i:bT, CuJ;t)%)S»c4»[^*^Vi 

iifEAi:j^-;i/©«^. um'^-f i7 )i\zMr^^mm\zmn 

^e(SAl3i^-;l^t?^-y7'. *S©;<^'5'f X<i:©S 
JiST?*^. Amm\zmtb-o^hly<mi-Auy^yz^a. 
Je>o €r *JfiT d t TAl zl?— ;i/fBmi^Al — ;i' i:Ni 8C) t> # 
©^ :/ra^ , N i * o # ©SSPbI l^micsn \Z i -5 
Stt«t«$n-S. Ni i:Snft1©^MFBlft:^#)«jl#tSNi3S 
n4-C3& 0 . 200'C4y,±-ettCu-Sn©^SjiS J; D JiVi©^? 
R;£:^S©'i>gB«?a:Vi. CutNi*«|^^»r:fl-ffi-r««Bfr 
«— SCIr (NiCu) 2Sa4(Dm-^vr:i^^mfim^tsn^z. 
t ab Ai It^-;^^c«^fc•*^ii:ss:^s;T^ -s j; 5 jc» 

Sn^ftCAg, Ni, Zn, Ti^&asa§JlO-rSJ:<i:tCJ;D, Al 

ii?-;pra©gEji*>»«^*#bfc*v»T?niegT*«. 

CO 0 4 4] Au©/K— ;i/lC*fbTt>l^)|il;iSpfctJiB*inJigi? 

Au«ig|»CT?Snt©{k;-&#)^JgfigbSVi©T. 
h©®*l^< tW:^;a:i(a^Ta&S. {i.b, Sndi^Vi^T 
©ft;-&t)«Bt^;Oi<gVi©T, 280'Ce^±©Hfi^$r^t3;t 
J6(C«, Sndi55mT©m^tt:T^-5AuSn, AuSn2©-ft;'g- 

bx, m-^mtsnifi^pu\,mmzr^ tit^-j^m-^sb^ 

ZLt-A^i^. Si^-y:/fiJ©;<i$'5-f m^it. Cr-Ni- 
Sn^iait-S^ltJCiO, Au-Sn. AuSn©Jg^*t§S (r;^ 
AujJ^-JUcnX h<SM^«:*«b. Cu, AK Agil^- 

CO 0 4 51 Ag^^-)U'bmmiz^timmx$>y) . mmu^ 

©Ag3Sn{b^ife©JgfiEX280'CT'b^ltfj:Vii8igS^MA«oJ 

[0 0 4 6] ;k\Z. «<T, Bt^©fiV>Zn-Al«jK-Jl' 
'^©]®fflC^*^-r. Zn-Al^«Hfi.^i:StS©^T. — ^ 
»rAl:3~5!i;©«effitC^-fe«^, StBfi^SrTlf'Sfcie*! 
g, Ge. Ga^&An, MJcSn. In©SSJnnf±ICH49liia 
^*Tlf^» -^-bX, itjntt, Cu. A 

g. Ni^«:An^*i-&fe$)-5. Z:n?.©HS^^«280~360 
'C^'^;i/X$)S. Zn-4Al-2Mg-lAg-IOSn©Jt 

^, «^y^:zK-;^^:bxsn*-;^S:)!l-&•r«.^:. 

bX ■bSn«Zn-Al ^d?-;Hw— llPdtH^f «SS 
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[0 0 4 7] Zn-Al«jJ<-;KD«-&. 

*iS^»fl^ttJc;^c»3^-rvi«?©4tti*^*$.-5, Zn-A 

iCCu (0~0. 2 w m) -Sn (1 M m) Jf>o # «:iS-r :i t gSftHS 
±<Df^mi)i$)^. i^*5. Zn-AlJ^d^-;PPBl»CSn*t#ffi-r 

[0 0 4 8] l^«C8!<, *v^BS;5[Oi£Vi^^5i5i:b 

T, Au-Sn«^;ei^*.^*t, l^>m75:^*J«:*inrfigT*^. 20 

[0 0 4 9] fieMLfcA1203*Sl3JC«W(jii^)-CuJ6-p 
^ (3|im) 38(fe b < ttW-NiJe>o €r) *Jfibfc«a*«Jg^S 

ALN^:**^.^, mmm\zy y y ^ x^mm 

[0 0 5 0] j£MLfcSi5^->y8©-9--f X«5iiiiiim?i5 

0 , «^yc:fBl 1 o-y-'f xmnrna x t ) o. 1 

[0 0 5 1] A1203»«13tt*3gffi:5UcJ;»33B^ 
»CH)fe$n, Si5^-;/:f8'bK?gR§l9tti;t)5{#fl&;ai 

?§ll«r:^hbTA1203*«l 3 tiStt$-e-. mm (max 380 
■C) , IniJE (.mmiZ2kg!) lCJ;0 5«>W«J^-r.5. «C 
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[0 0 5 2] «^J^^fgllco^a^gtt-?•©ifi^t3g■r 

^t. mmz\tAjrmoy^nfs.Etm\-f. ^m^^-)vmm 

'^\z&f]i)mi:>r)mfi^tb^, ■'tz.X'. ^^r^-)mm 

^(D'D^tim±<Drctt>. ^^m.mzmt^iij&mmmi^ 
^co&.mf)^'b\tAjrz^m-$\zMhxmm(mzx2Q%)&,T 
^, tt^/t:^e©;p;^«^3g5^##^c^g-r^©■c, 8o~ 

mm-t^z-tizys.^. bd^u. *:^^«cu*^ii^^j-A^ 
T, v-6^h^yhu-'!7Wzmm-^tix\^^^<Dxm&m 

izmn^<DX. 200~250/ZBT%>I^S«JtC«ti£*J:?)®n 

•5, 

[0 0 5 3] A1203*«13cD?-f^l5«ijS«J100'Ctbfc, M. 
[0 0 5 4] ffittJnfi^{rJ:€.y'fzH>h*COi®^, ^igg 

^©«^fc*^gllost^t;&l»±■r■&fcil^). mmmizmm^^ 
ib^mio^^^n»^mmtvxu^, si^^-;/^ 
8 i:^^-r^mMta^y-}v ? ©MHtct>s*io&?5ic 

'??»Cg^gi5*^*50~100ppm^^;KOK^»ESJC« 
i; 5 let* Av^. 
[0 0 5 5] Z:<DttA/fc*f§T*n«, *l^*Pfelx<tt^ 
S^«©^gtt^ffl«i^ax270t:BtrmT?Si5'-; -f^<D^ 

<£{£ffl-r -S^l-g-, maxmS«SnW«-&260'Cd'' f.350"C * 
[0 0 5 6] S4«JafexJnfi#:trJ;^i5^'1'j{^>K> S.^: 

ii^%>^%\.<\t.'A%m(o^^*&m-m%ip\zii^^'iif^> 

ie)5" -y T^asffi ©«ffi^ ir It L ^ © *»«lcSlf^ ^ 
•e-ifcD, *fc«f5ffi«L/5:'fo©*mB#JcU7D-jt^T« 

ifi«-r*c:tt>pien?*«)> »ffi©aisfi!i^d^&nsi5a^ 

il^S8?^(a'*«Sn-3Ag-0. 5Cu^©»a^fc*^?«S-8■$n■&) ^£ 

[0 0 5 7] Cuzp-;U2l^#x. Cu3t<-jl'i^>;'yfl!l©;< 
:5'^'f X44(«'!I;l»iCr-Ni-Au ; Autt::*:^»Vi©T*S«C 
u-Sn-NiP^T©'&^®©Jg^, CuJl^-;i/i:»S«©;;<3' 
^-fX42 m7JiiKg-ftn^\Z^\^r>^ ;Cu-Sn-NiraT? 

aii^«fi8*fli»-r*. 5"yyfli©^5'7'fx©ija 
^ii-«#ijnf * -sdi, ©sn t sisf -s ©»icu*^N i 
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#^;^cJ»-&tbTAg. Ag-Pt, Ag-Pd, Au-Pd^ 

-e©^^^fc3S**«*?)8o%T*■^fc(3^?-f k^2ox). c© 

n5©^MFBlfb-&!^*^*?^fig$n, b^^%>> *^}■?SSn{i«^ 

^-a-tt©«©^«^(ctk'<. ^-&m©3fe**«i^jtbT 
o'C£A±©i^v^taa^T«5j^bfc 0 . iSfa-c©««FB#Fpi*^ 

:gVitSni:©S^£;»iffi5S©fc*, Cui^^ ©Jgfi|»n, Cu 
-Snfl2-g-48©a«lCJ&* CI t fe* 0 ^ S**, WSSM^m 

Cu|SE^*i30Mm P"^;i'©ffi:;*:3&«#. H^«3X 

[0 0 5 8] tzL^-v. ±^nmm\z^vitj:m-vi¥m 

=eeoT. ta*pg)a<&!ii-sa:-r«.a5s©it± 
sc. «^«s^se©giBSicistiH-rs«^ii, j-^>9-yifm 
X, i^— tfBox^T-t-©j^tttc-g-*3-a-fc'b©*ffiViS^: 

o#$nfctt^i/^^6*tM*bVi. ify^nfii&K, sg^js so 
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[0 0 5 9] 0 5 (a)tt:7 7>>'^'7.$rfflVi?^ViT?> 

mmm6<Dmiz. msMiz^-r^oti.mmvrcii./vrc 

fi3 9*%ii-Ty'f Jl?>Hbfc^, Aui^©'7'f-\'JH>H 

35T. ^■y7'±©^Ti:4'^S«36±©^^t^^^. 
NiJ^o #bfcAll?©+ V :^23i:4' i^*«36©FBl(c^i^ 

jh*frofcBGA, CSPrS'-f y©5^'yy^r-\'UT©6»ST* 

^, «^fc^6«^!fc^'g-«cic^R@«bTl^^■r^;ltt)T 
IT -5. ff^Sffis 6«05^b7ivix;i'-7j^-;nr 
i;0±TW©«^W^itt. -r;ifc-^5^'y:/8<l:^g|5^S^ 
SSiTi:©m»WeE«8*flt«bTVi*. *#l3fi«, a«© 
^:>';i.-;i.mjfi©f^«^-eabD> 0*«bT?^v^*i4'^ 
*«3 6±tc«aSi, 3>^>-9— ^©g^-vT^SBp^*^'^ 

e.^e^tttfin«AiN4'at»«*^SE«-r'5 z: 

iif^bv^, c©^:>'3.-J^©^gl5^^^^^©«^fc*mJ^ 

«Sn-3Ag-0. SCuir. SgTb!«;;5"*i/AVi«^t4d?-;i'-r#t 
ft. Cuag^feb<«Ni-AuJ&o€rjgT©**®«'g-«b$. 

^. ^i7i-;H4^:©a. •f*j>hMm.±izmm^tx. 

Sn-3Ag-0. 5Cu«^;^(iK^ : 217~221'C)'<— X hTTte© 

©®D. ^l©U7D-^a«T^i^s^y^c^6g#:©^*-g■^^ffll 
*tm*«.. t-Tifc-fe. =ei^:x-jimmiziin^m^iiy 

U > h»«±©^«l! t «M*Pi»SiH!*ilSf -5 n t 
W*^. i1-liCg5^^^©J^^«;^*^*T$>-5*^\ vi-r 

h««<h©^^jc^ bTiaspgs^jgg&na-r-s ^1 <hd« 

*#tiatt, miR±\zmm»^yZft\t/u 

jffgJ;0^^-1'j}^>HS«^b, ¥^^5^-vy©SSS^<h«« 
±©SgTiSr'7-f-\'j}?>5^>^^ltJ;C)«^b, mWLOM 

m\zf^uilkmM'^t.tA^\•tfxJti■^s-}v^m^\^tz. v^*^ 

«)«.B G A^'-f :/©¥^#:gS»COV>Tt>®fflm*S ^1 

S»c^3fliFfcb<tt*iti*^TfiJ7D-*-r-5c: 

[0 0 6 0] 0 5(b)«, 0 5 (a) iC^bfc-^jgJriSVi 
T^^I?ffl§t4'-trNii6-3#bfcAl:7^>23&, 

[0 0 6 1] ®5 (b)fc«CuzK-;KSn4^-;PTf^-pT/t 
>^>i^-e^DBtVi;/J:«A.fc*fe2 4T, E5(b)*r«^ 

mm-mm,^-c/vv7.mm\z^^]m.ms.m\-r:. \t/o^ 
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[0 0 6 2] 7Kmm<Dm7tnmsi.^-v(Dyyyi7 
7.u7.<Dvyu-mi^h-pjm-c$>^. s«ira®«fi 

m^^M^-rr^=^Oz?>^-X<DyyyirX<7>m'^. M 

•ox\tmmi)'^'sim-c$)^. 10 

[0 0 6 3] tei^T, U7D-©g|S«?||lM;^®^JS 

[0 0 6 4] HeU/t"?— ^v'i— ;i'^MtcMfflLfcfi»J 20 
Si5^-;;:7'8«10iiiinni/'^;P®^ft*^t^JC-r-S 

««^«:^tfietonT#&. Pb:? U — ft;»c;4-5 a:Sn-3. SAg 
(221=0 . Sn-0. 7Cu(22rC) hLK «Sn-5Sb(235'C) ibi$> 

■2), sbitmmzM-r^M^<Dr.mi)^^^z.t'&^^^ 

t, Sn-3.5Ag, Sn-0.7Cu£^^1.afeV»O*<IH»■C*«. Z 
n-Al?^tt®ViCDT, -€-CDS*T«Si^y:/gr|n*ie3.-r 

[0 0 6 5] ^:<D«^©«^fc*«|iisg^^fflitiS«^fc♦ 

m%m(D^i!(). tJ£*©Sn-5Sb^T?feft« 30 

■s. ii5Pb«^y^:^rf^^^-5Pb:7U-©y7 hv;py-«;^ 

ViCDT. *3g*i-?-Of^#i;i5:-5. *:T«230'C l^^JHr 

fes^snxv^-s. ^:cD^'&^i^fc•«26o'c<DU7D- 

220t;p^;KDii!ta»r^-r«#*i*^*^»c*5V^T, ii; 
iaxc5iRB#^^g^)■^B^l»±^cttsn^«^fc^: i,TSn-(5~ 40 

mSb\t/ui^(M}^ : 236~243'C)jl^-;i/*fi6fflf -SUt 
-C. Sni:Cu:iJ^-;PW«SJ«;. SntSSSJ^ttu.Ni) t© 
S:it>TSb«a[*^lOXt<±lt7if5, TESSaESSn(232'C)Ut 

±©245'C^^;nc±»s-a-sc:tdtT^'5. cicofc 
220'CJr;^oTfc«S^)-»Hfi®'DE«;a:<7&:-5. jS: 
15. 28O'CT©*:^iC;©1i-A/0^^S« 1 N/mm2(0. Ikgf 
/imn')JW±^&SS«L-TV^^. -ftili^r. Sn-Ag-CuJ^^i^fc•^4 

sn-Pb^^ft t Sfj 0 . ^m^^< mm^^ < ^mit \z^ 

S. Z.<Dfttb. fEUc140*SSn-InS%, Sn-Cu-In?^, Sn- 50 



(0~ 1 ) Ag-Cu, Sn- (0~ 1 ) Ag-Cu- 1 n^^© (3 S 

iz^-^nmmitif- >yh'7-i7'i^ \z%m b ftc\i t <r>{^-^m 

[0 0 6 6] ^tclT. CC:T«Cu3i^-;PiSnd^-JK0tt 
^}t*fii£;i£ffl-r-5<, 10~30Mm®$)(Cu/i?— ;i/i:10~30Mm 
OSn:ii^-;i'$:S«itTii!fJ 1 : 1 ICjg^bX. S^tffeb 

ud^-;i/t3~8MniWSn4^-;W^£SaH:-Ciis«Jl : 1 tjg-g- 
bT, %>b<«fi7C»Ka4'T!Sn&Cuzt<-JI^Ffl{C 

Vi. :i®fi*iiJS75:^)4tC^0/cb, Niie)o^b/5:Cu'J 
-K51i:Si5^yyt©FBl, S\=fyy8 tNifeo $46SrJS 
bfcCu5^-fXi'«(t>b<(iMox'fXi7S)48i:©Pfl, Cut^ 
-f ^ «4 8 1 W 7 -< X± ICN i ie> t> # 4 9 * Jfi b T ; U S 

mmitf>-o^46i:mhrzca^-y,mmiz, mit/otzm 

^mWLV. 280'Cfi!>*^jt^Tf-«lbTU7D-g^^b 

fz. cmicjco, cujj?— cujj?— ;i'tcuu— nra. 
mca^-xm^ffycutm^mrnit'^mz^^i^-^ifiiSi-^ 

(Cu®il-&«Cu6Sn5. Ni W«^ttNi 3Sn4) n 
S©T, 260=0 (260'C~280*CT?t>oI) X^&=&mt^ 

b, «IS©U7D— •rraS{r;fe«c:t«;&v». z.<Dm 

t>. c:tl^-t?©ii^PbA»^«^;rctl^^;^cl^^i^S:W•r■5^l 
ti:nmx^rz. 

[0 0 6 7] miZ. Sntb^^^nit^yX^vi^:^—)]^ 
0:^A^»m^iir^:itXiS.'V>ifmitiz^K>, J:D» 
mmmii'S:i^±^^^:iti^iX^. .iir):kms i^yy 

y--e^l(i&q5iC##(t, niax350"C, S^ffl (5~10iei>F^ 

fc, /iJP7.Jn^;^i5;-r<K#itb, ^mx<Di^m^mmz 
b;fca, *^*p-T?— jgbT'j7D--r-5Jifr. ^1-^315 

©s«ia:tts c t> pjtiT**. 

[0 0 6 81 CujK— ;i'©f^fcO»r. Zn-Al^(Zn-Al-Mg, 
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Zn-Al-Ge, Zn-Al-Mg-Ge, Zn-Al-Mg-Ga^)«A.;/^d<-;i' 
Hvi20~i60), m^it)m^^<o-c:k.msi^yzfVi, ^^\z 

[0 0 6 9] <S^llga7W-5-(Si02> AIN, > 

[0 0 7 0] m7 \tmmmmm\zm.m^n^m^mmm 

\iZ^t>tl^^m^m R F (Rad i oFrequency) ^: v'a. — ;i' S: 

[0 0 7 1] ;i®a©j^^«fS'e^itjcfinfe4'«ts« 
\zm^mm^:$^'f^->\^v. v-('v^^>\^-c'i'mMm<D 20 

yZftmWiZR, C^©^y:/fil5ia*BBL. MCM(V 

<DH I C (Hybrid IC), fW—UOS I C^lS-f^^MT 
. ^:>'a.-;i/»«*Ji|Sfi:bTSi^lK»«, 

[0 0 7 2] 0 7 (a)«Si©^>'3.-;l'»ffi29 ±»CSi^ 30 

5. y U > l>Sffi22'^v©^S«QFP-LSlStrie^*^V>Cu 
^'J- K20<£:^bTfT5. U- K20a:SiS«29t©g|j^ 

tt*3go«)»rLfe«^fc'^gl7&ffl^iT, lorn, inf^bT 
fr^. -t-©^, ->'j3->^©*^j5^Vi«J|gl9-e«^C 
^n.. tt^&fra. Si^'7y©ttA/y£/'«>yi8 *Sn-3A 
g(H4,^ : 221'C)-C«fi)cb4'i^»«29lCgS^-r-5. > 
h»«22-N«Sn-Ag-Cu3^Pb7 U -«^it*21 J; D ^i^i" 40 

«^«:/'^>>|'l8tt, Sn-Ag-CuJ^Pb:7U— «^;'^21© 
•J r'D-B^tC^^gfiLTfcyj > hS«22's©||^»r* 
It ^ S i ^ -y y 8 © g fi »C<J; D b-r ^ t tVj: < , 

S«;^Vi. :7"j>h««22'\olls*tiMEt?t>;fe«Tr, si 
5^ y 8 ± tc««gi©fcje)'> <; 3 >y;n 2^ * 3 - h-r 

[0 0 7 3] ■fl!l©:^rfti:bTSi5''yy8©«^fc 
A>:^18*Au©zK-;i'A>ytCLT, '1'«ISfe29±tJg 
*K-r«SS^CSnJe>o€r*ifi-ri:, J?*JI^»rJ:t)Au-Sni* 50 
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-&*^«>Ct3&iT€r. > h»ffi22-sOl|glC;j3tt-5 
250*C©y7D-iaST«^lt-5Cli«7S:<. ''it-oX. 

m.^mm^mim^-^tb 0 , u 7 a - t+^j-wx ^ 
[0 0 7 4] «^fc?gl7^-J;^^^i«, t33zi!©$n<, cu 

-S-*«ffifcnTi5 D , :/U > hS«22's©^^JC:felt-525 

[0 0 7 5] J^J:*, SiSffiJCf^ilT, A1N»«. ii=y7. 
■fe7 5>yi'S«, A1203»S^©J?]^»«$rfflV^fc« 
R, C^©5^>;/7'gEiS.©^««atglg^*f^-5.±TjJ:> 

[0 0 7 6] 0 7 (b)«GaAs5"2/:/8SI|ie*tt. tKMW 
tCffitl S Al 203^: JL — ;USS29 Sffl Vifc ^: >? i — 
;i'*Al7^>23©^-;^T?«e<i*J±bfc«^T*.5. C 

aAs i: Al 203 1 «l^l^3g^K|S:*ijg l^©"? 7 U y 

S««Mtt±Fo1g«;fS:Vi. z:n^©5^-y:^SKS©«^^ 

gi««8TBa**no. 6mm£t±tf*n«. «^J^f/?t ;0.05 
~0.lO©f§i:b«^Sc©i!>^ViS^^, 5^>:;:rai5fflJC^# 
JtLT. S.-5V^«S«fl!l©5^^»CM^JtbT, fSS'JtCjfi; 
6xin^^TS^^ffl^©jDJESifgg-t?> a&'SVittfiTnSffl 
b < tt^pg^i^H^® ij 37 p--r©s^j^**piffi-r* 

^, «^J^:fft : 0. 15~0.25©fg=£MVi^Z:i:'b 

[0 0 7 7] A17^ >SlJ^©«-&«7^ >©^HSrltO 

mt^. 0 7(c)«fcfli*t«?s?i^©«9nf, *ffii(aAi7 

>23©Mt?*»3. *lC^«A>fcf627*^>?;i.-;USS 
©)Sg^28i:7-f >i*if^«|5©^^F^{;:gtA/Ttl5^-r-5. 31 
©^, «^fc•?g«^^C)S«*^7^• >©i:-^ 
bT*<tAVi, Al©ti^«SgTSPfiNiJe)o€r^**JfiS 

[0 0 7 8] 0 7 (d) H-f >/\*-^©C©*«S«32Jc|| 

Wfitttcffin«;><rJ'JWrJT©7H'J-f 5 H^©*«tS«, 

?i5^^iig»c*fjiE; bfc t';i/ h'T y»st?*{S6ffl-rn 

«, GaAs5^-;^:f*iS«|JC^i£-rSZ:t*<5I|gT*-5. « 
[0 0 7 9] ?^t;fe. *lg©^^'v©SIMe»li:bT, RF 
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[0 0 8 0] E8liRF^:v?zL-;HI^-v©jSffl^Ml'flr 
* D , E 8 (b) «±® »rBB*j23*a55^ bT*fc¥®H£D 
y8OM0SFET^TA^*v;i'^/\-> K{bC?:*{S-r^fc 

J; V \Z^y Zfi. yaBa52«A1203«Sl3IC«^;rc«^ 
iK^nXV^S. ^•>:/8©^fSA1203»Sl3©W-r-5« 

«i3©wr^m«i:^Bagji^sn, ^^\z7.)v—^-)v 

»23tA1203*Sl3t 

[0 0 8 1] 0 9 tt^8 lr^■ri^jS^C:feViT«^fc*^6<& 
fiSia L fcS i ( b < ttCaAs) 5^ y ® y-f > H t 
bfc 4 ocD^ n-b;^?£^-r:7 D— ^-v— h BI-c*S. 
(1), (2)©:/D-fe7.«ioo5t?cD/jN^(DR. C9^-y:/aBiSJr 

(1)«»«^®**«?S^!^«^T7 7 5;;>;^^XT^ 

^-r-vd^v Kb, ^cD^, Ag'^-xhT^^-vyaiSiS. 

«:«if^-r^*S-e*-S.. (2)«5feJCAg'<-X FT^^yy 40 
nS©X, JK'f HU';^{blCigbXV>-5ttA/fc*fgCD^^'fzK 50 
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22 

>H«:fTV^ ft^tC^-fiTJl^^HSrfT^. (3)© 

«, (4)t^bfc7'n-fe:7.x> ^■;/:/gBairMbx, :7 
^■^/i'XSrfflv^XiK^titSSlcb, mxU:7D-x-i§ 
^M-r^*iCxa&s. y-fjt^X-', '7-1' 

^m\zm\ u m®SnJ6-^ ^ bfc^t^«^:^c:?g(^^e)5^ 
y yUBS «Ni JJ) o ^ S nx thjEX. 

»fb, gBiSCD«agBlClJnJEJafS5(75yi'XSfflViX'b 
SVi)trJ;D(E@«S1i-, {KH*bfcMgCiS*A1203S« 
±©W-Ni-Au*o ^«agB^CfiJE«fT«^^:*iM^t^^^ 

•r«.efl[»c<KH«Sii-«j:t*«»*bVi. is.^. m^<D 

300~350t:x5#PB^#b-r)itn«, mm\z^m^ih'^m 
*ijgj5£$n, ^i^^nx, 260'C£^±©ii5jaxt>^s* 

«OJlt«md*X*>;&Vi, -?-bX, <^(max27 
0~320'C) JE«fbXVi^gB^>«Cu, Nitfett 

fj:<, f^:d^xs?dmxv^n«, ^Stt/hs<xt>i^ra 
m\zmm\zis.^z.t.\i.fs.\^, 
[0 0 8 2] /bmj'v:fms:\t. m^\^E\t.Mm\z-f3.^ 

J?tVi*i. SWttffifflbfcJ®^, Ag'^-T.hW^ffc^iPol^ 
aCSJc^^bX, l®-::?-p?6JllC«tJE«X@«f-r •§ t^Pfl 

[0 0 8 3] m& (c) la, ttiai©^:v^j.-;i'<£yu> 
h»«22c«^fc*»l^bfc«f!lx*»^, ^$?3.-;u©s 

d\ «?SCtS52^BGA:5''ry©^^#:g®*i^EBj*S^ 

3±^t«ssfi©tt^fc*f6^c J: t) y :^©«efi8x^ 

il^b, ¥g>«:^'v::^8©«g^t4'i(ltS«43©wr-&SS^ 

t * "7 -I" -V >5''f > i/'35tr j; D g^Sg b ©X* 0 , 

^©^OttP-:^>58»c:j;OWit±$nxvi-i>. SfcttJ 
«t««43©Tfi!i«r ««^}^:3K-;^/'? > zft i $ nx 
viS, ^a^fe*^t<-;^;'^>::^2^c^i, «»i;i«sn-2. SAg-o. s 
cu©«^y5:*<ffivi^ns. u^. «^fc'3^^-;^3 0 tb 

X«. Sn-(l~2.5)Ag-0.5Cu*i|i*b<, «a|^«Sn-1.0A 
g-CSCuSfflViXfe^lVi. ie.1t. -t^oaBJcbSTlKS 
*i^BBg|lK3nx*0, V»toi5)SMBIIS©fif||i:J&-pX 

[0 0 8 4] li^©j^ggi:bx«, sr, ::^'J>h»« 
±©flSfi54J-»t, fiaiAJ5Sn-3Ag-0.5Cu«AyyS:(i«^ : 217 
~221*C)'^-X h*^J»iJ-r-&. ^bX, «Tei5iS 



( 13 

23 

mmV. max240'CTfU7D-Sjffi-r-&^:i:TllSr-5. 
'A\Z, «?«B5a, ¥^«c^S*jSilb, ma 

x240'CTU ^D-^igg-r^ Z. tTMBHeSrH^-r-S. 

[0 0 8 5] HSaicoilO. ^:®»^fe7''J>hS«-.© 

O^^Ufe*^. «^gCffi54i:bT1005^CDMa®;^Vvh 
Sa5fi.»C:feViT«. ft^SCffl, ^v'i-Jk 

fc:te V>T^g Ufc/hS!IKia«r«-LT«, Cu. Sn&S-g-b 
[0 0 8 6] ^*:1C, ^-iS' \^^-(/^-im(D1^mtj'^y 

" :/<Dmmny^-y^<7:)mmm'^^-r. ®io(a)«u 

55^bJe>fflm63«2fiB?T«.S. S10(b)tt 30 
/l-^y-v'cD^BSTcfeD, 01 0(c)«^O— gi5©t£ 

^ L T'v ^©S^&tStS (Cu« ©<6^3S*g-&*J) 64lcfe 
>J - F««tt«7t«42Al loy^(D*J»T«l^-r-5. 
[0 0 8 7] 01 l«A«y^r-i?©XSS*^t-. * 

\Z\thj1S.m 4 7 ^rn-bX^^^c^^yT/B SriJ^-f jK> K 
l*i^-rs. ^^-fiK>K^i!t$nfc¥^#:^-i;:/8«. S 

Si^y :/8®aB®ttffiti. Cr-Ni-Au, Cr-Cu-Au. Ti-Pt 
-Au, Ti-Ni-Au^©— «»Cfi5ffl$n«;><^'7-fXX*n 

«pIfilX$.'5<, Au^i^ViJS-g-*), Au-SnCD]M;iS^®ii5VMAu 

»!iajEB#©iCcB (70 u mlKiP) *^ 1 0 M inT*<o & t 5X 50 
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24 

kgf. 350'cx5~io#wrfft>fc. «^fcJ*©feI^Bltt^!0 

ffljDJ£B#©ffiH (1 50 M mi^TO & 1 0 w mT*^o fc i d 5 

x-fe-v h$nxfci^«x$>ofc, fi!ai:'35'>y:/©;tje), 
v^^. ^\^\^m-&^\z^hxh. sn?s^l^Acg«^© 

WM^g5^1§«®nx*5t), 36^:3^Jgttt-fcMnxVi^, 
CuJSTig, Cu^^t«ffi^^X^«;/ hC-i^JilC 

^Mffl^ftl-^^^^iJ^fiK^n-SCX, 260'CJ!^<±®i^zax*> 
^^S:ffli«-r-5. Cufii^rB^^*t^<Jg-&bjl^^i:(Cu 

<1s.Ki. ^Vi#tt<*^i^-g-fc;fe-5©x, ig^^lc^bxft 

icijv^x, ^^e*«^fcx«Ji£:;^«4'■r-5«-B■^SJfi^x 
fiS^^bx, «^fc*rt^lBx^i^6«^^^gcl o^v^t^taxa&o 

a, 8fflt^:-;PHStl, yAS7«)»fSn, U-Kfc«Sn 
-Bi, Sn-Ag, Sn-Cu?R©Pb7U— ^i^i^^^^&o^*<2~8Mm 
JiSn^. Mir, U-h*^»rJ«J^$n. ^SJ5:8I54)-©f^ 
aM«&«)»fbX^*!K-r-5. 

[0 0 8 8] 01 2tt-jl9:WJfey5X^>>^/X«y^->? 
lCjgfflbfcMX*«>. Si5^-;;rSH**42Alloy©^':/66 
±lC«^fc*?g67 (^«^-7.h67) x^/hbx^«^n 
XVi-5. i^^tt'7<-\'jH>H35?£jibX»J-H56lcS8*i 
n. «aB58X^:-;i'H^tn-5. ^©». U— KlCiaPb:7 
'J— ft;»;i^ii6;bfcSn-Bi?^©J6o^*iJfi$n^. 

> h»«llglC^^bX, : 183'C©Sn-37Pbjttffi 
«^fc**ifiefflX^fc©X, max220'CXU 7D-g§ij^diX 
Pb7U— fl2lr3fe«tSn-3Ag-0.5Cu(il6;iS : 217~22 
iTOxy^D— ^j^g$:fT^^:i:tc;i-5©X, max240'Ci 
fS.X). Sii5S**^*D20*Ci«<75:S« Z-iDtc^. Si^';/^^ 
8i:42Alloy©^':/66©g^J^tC, t«e*©Wf^tt©^«^— 
X h t> b < ttg?«#J&fiKffl-r2> i:itiSX©^3t:^tteT 

b, ^<D'^<Dmm.mz^m-r^^ti)^^m-^t\^. ^tz. 

X, max270~350t:x©itSSX©^g[Sr?6«-r-g>©X, P 

b7U-tt^3^!^cJ:sless^S!*^"Iili^c■5. c©^^ 
mt^':f^7.=j^yi7ny^-i^m'ik-r^x\zmm-Q^ 

i»it±. Gull Wing^^f:/", Flat3'-f7', J-Lead^' 
-fy. Butt-Leed:5'-<y. Leadless:^^ 

[0 0 8 9] 013 «*g^«A/fc*?eiC-rSt(|g:|!i©^:7' 
;i'M3fit©— «»IX*S. 3~15Mmk'>c;KoSnJe>-3§?bfcCu 

;st*©^jR«Mi69(ii!vwaa[x©^a!> ]Ea-r««^»3c 

u t Sn t ©S^ fcje)Ni/Au^©^H5aS *iS b X 
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25 

±g!ftSB^£i^fcf. mmmm^\z^^^x^m.mm^^ 

^mmmoi^tiOizmmt. &m^<hi!)^'^mf£ti-:^^> 
mmizcuih L < «cu/«^fc•) »o ^ -wuc-fe 

fc*, cu(^>L<«cum^fc•)^e>o^^t.^Itg-ca&s. 
CO 0 9 0] 01 3i,tm<Dmiztj:^^mmm^-m\zm 

iS^TiBE^ (*?J50X) JCiglf *) O * Anii^fc**> CDf* 
0» *£:««0i 3i:l^«»c:nrtgT*S. 

CO 0 9 1] mi 5it^mi^ommi\^m^^rzm^(^i^ 

^Vft. 01 5{a)tt^i(H^:«^3^^fiBI^Snfc^6-C* 

ii'&mmim^ m5o%) izm^rz % <o vxi^m. v 
fcfi®»rB*0i 5(b)C33^-r. «^;^72«Rera^cA0 

s^A^fzmmizu^. ^imcDmmmm^sm^m-^iitcu 

s. ^Jli^^?-;^^:tt^;^^:©lE-g•Jt^t>, 

C 0 0 9 2 ] 016 «iffi^&fPS J: 5 ICiSifiVi^MiiUi73 
Ayfc*iH-;P68S:t;5Sn«?)-s> ^ bifcCu;fe i:C!)^JRji?-;P2<i: 

^mwum-^imm) jcs-tffcfe©sjt«bfctt88<Dt 

7^;UTabS. 01 6(a)tt¥ffl0f , 016(b)«HffM0 
-cabs. 

[0 0 9 3] 017 «^sji?-;K^Rfc D iz!&m^mm 
m. &^\'^\t{m^iti)i-^mt£ti-:^>mjmizc\i(hv 



26 



7» WX-^OitiHIJrNi/Au, Ni/«A.fc\ Cu(*)b< 

\tcuAt/vfz)tb-:>^mmwmm^isjmx$>^, &mmm 
iz-r^ ^ txit/urzo^m-^m^xmizm^-r^tii^x^ 

/fJtT«}«)m$n, HiJ«::^Jgt;a:«*^ 

«afcn*^i-tstT^ :l hx^m^t^timzmtimmtm 

&200/initm«l/10tiT*«S*bVi, — 0IItbT, 

1~5miii. : 5~15/iml^'<;i/tD^H(C$)-i)Cli: 
*^a*bVi. EK±:/^^BMmiZJ:-DTf£^tltzmm^mm 

mmizM-rs^m^mizmmvtzii. 7^^mit±ummm 
m\zm.'&-^n^'h<Dx\tfi<. ^(Dwrn^^msthm^m 

J|^*tt®bT}gJESbfe«^/gfgTfe■5. Sn;i5:i:®J&-s)^ 
20 S<&*T^^M©i^T^^t^tt^fc*M!|s^$BESbTJ^^^fe 

bfetaAyj^^fg-r^-s. ^^coi&^titAjrz<?:>m^^^t^ 

f©«>t3 ^m^m-r^^m<Di&^^'kti\tAjfzi»n^EE 

mt^ it/vfz^<^mm:^mx;&^. ±m\t/vrzmx$> 

\ZE.tl'S:1}a^Xm^V^itAj^mx$>-oX. Cu«ja[T© 
«^T*0> Sn«^Culfe^^©^=£JSJe>^«^-CJb§=b© 

mm\,tAj-^mx$>-DX. mit/ufzm^*jyu- 

30 ^-a-S tCuJSE^©^® ©i!>;a: < t %)— BBfaCu 6 Sn 5 J; 

Sn5€r#tl{b^i^iCJ:tlie^$n-5t>©-Cab-5. tdtStS 
^«:f6T*oT. Cu!^^©fea«l 0~4 0 wmT?«.S 

fc©-cafe-s. t^Jf^^a^fc•^g-r^-x>T, cu^^©:gtSfi3 
~ 1 0 MinTib^t)©-r*-5. ttil2«A/;t'fg-ca&oT, 
tdiaCulST©*® iCNi ae>o # b < t^i/AuJ6 o #il 

40 «>. tatE«^fc*^e-c*cT, fe^^^>^^g©;¥$*^•8 0 m 

T, mtA,f^m<Dm^i!fi 1 5 0 umd^e) 250 MmTS-S 

«:wr«>'b©T?*-&. t^Is2«^yt•fg■r^boT. ttttecuj; 
*^ils«^fc•f6•r*oT. wiECu<tt)%)f»Bg5S«»*«/h$ 

7}VS.=L'y/^), SiC©1SL^Tab.g)t>©T3&S. ?a:*3. < 
>/"«-<^^)t«, Fe («) tCNit7jrj|,);fe34-<>,369g^^ 
50 bfc*>©T, iK8g3g^SI?c*</h$V». t^^8H«^fc*?g^?a&o 



( 15 ) 
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27 



28 



fcf§Ta&oT, ^SgR«l^:«^7^:;S^*-g•t^«■i|s^$JEE® 

mitmmt^-c$>^h<D-v$>^. AK Au. Ag»vi-rnd^© lo 

A>td^-^3i>^. Zn-Al^-a-^, Au-Sn^-a-^cDifeTiSn 

b<«^:ne.cDig^«fe«-^tr^SzH-jut, Sn, InCOf 

■^e.*^— :^^^^±*^t^«^fe*Ji^-;^^:*^g-&bT, r^Fb^ 

i|b'bb<«J:n^©S^ife*#tr^JgjH-Jl't, Sn, In 

©if-fe e.*^— ^«±*■^t^«^fc*/^?-;^^:*)g^bT, 20 
*5#ffid^'*nte,n-5^ie)jEMbSVi^fcAn, Rsraoi^ 

Zn. Ni, Pd, Au. Sbm<DV^-rnii^—-D&L±^^tS%<D-V 
— Jl/d^Cu, Cu-g-^. Cu6Sn5ft;-&#)> Ag, Ag-Sn-ffc#iK», A 



Au-Sn-ftI 



AK Al-Ag^b-g-!^, A 1 -Au^b-g-igj, Zn- 



Al5^«^fc^ fcb<«c:ti^©ii-&#)$:-^tr3H-;u-e* 

mmm^ hLKm^/vfi^-^WzSm^-:)^. ^>b<«Sn 
tCBi, In. Ag,Au, Cu. Ni, PdCDVit'n*''— t?ii^±i£r-^ 
Wbfc4&o€r«:MbfcfeOTib-5. Sfc. mItEIS«©tt 

?S:Ni, Ni-Au. Cu, Ag, Sn, Au^©Je>o€r> hhKitZ. 

n6.©is-a-«e>o#. t>b<«jin?.»rs»rsnmoje>o€r 
^®«^rt^^c^^ins^3^9'fX*ifibfc^>©T^&«, s 

Yb-&#jt)b<ttc:ne.coil^*&«:^tJ^jli3t?-;Ko»s& 40 
^«t«:#^tbfc«[flE4)•*^?*«>«^fc*^g■T?abs. 

fc*. «®lrtt^fc'*^^&n■^.;><^5•1•X*^fibfc>^5;^ 
-a-^. 'fb^ite)>bb<«c:ne.«s-e-<fe?& 

Sn. In^(;Dtt^fc•^e)-^#€:lifibT, i^«S-1i-fc"b©T7* 



fgT^oT, K:^^;^^y^7JH-;^mt^tbT, jHu-t 

«-ffl5l?Uv-b*-Xfcb<«z:ne.*^^bfcfe©. 

b<«cine.*ii-&b75:t>©T?i&-5. mmimco 

izmta^ltzt. feb<«M^'ax®tti(iii^^M3p-;i' 

$r^}-t![bfcfe«$rfflVifcfcOT*-5, Sfe. ttrtEf2«© 
it/ofzmX$>-DX. mti^^:^-)V<DRt> K) JC^MiSSa 
fcb<«^je>oirbfc*— zt^>, ^^X. ^.'y^yifm 
0«t»*iW«Jcbfcfe©*fflV»fct>©. %)b<ttg5)^»' 
^^MjR-;i/^^>^bfcfc©T$.^. Sfc, tt}tHIS«05 
^i^fc•fg^?^boT, K^felicDSibT 1~2 0 Mm, a 
*b<«3~i 5 Mm-ea&-S'b©T?^-&. i;^, ttrlEfS 

ii^'bb<«ai86o^b}t:^7-/l^>, -fe^S-y 

i^m<omm^m\'^tzz.ii. %\.<\t.m'mm\zm^m 

3l?-Jl'*i)-«!bfc*><D*«Vifct>®T?*«. S5tE 

i2«®«/i/Zff6-rfSi-QT. bx 1 ~ 1 0 

Mm. a*b<«l~5Mm. TT.^^ htfc(S$/® : 

K^-®«^gSi^m-iiTpga{i, ttiE«^fc*f6^c 
w.f^—o:)\thjfiiimu^\t/xjit\z^K>tkm-^txx\,^^^ 

>if\z^vi^km^nrzM^m{^mmx$>-:>x. m'¥^mi*^^ 
y zftmi^zf^mmt/u^mizj: 0 aEi^^nxv^s t>© 

t^i^^^B^^JI® bTj^^ bfc«^;f5:fg■c*•5m-ott^;^ 

^m<^U^tlttA>fc<Dl^^'S:m-r^'S:it/x,f£iiimzE.tl 



( 16 

29 

SKiB t ©STSBcS tt^^— CD tt^;/S:* i: -5 iM.'^. 1 0 

tr:feJt«>^)Sl©ife^iiAK Au> Ag®viTn*^©;^^-r* 

^Sb. KCuia^«Cu6Sn5S:-&tf'ft;-&ifelrJ:Di^-&$n 

(omitt 1 o~4 0 uvix^^h(Dx$>^. wi^m^^m 

■e*oT. ^H— ®tt^A:©/?^*i8 0 umd^e. 1 5 0 30 
*9iH^JII©^TJ: 0 S8H8^38«Sfe**/h$ v^«l©|Slt^*Wr 

•5*)©Tfes, wtHmTS«-e*oT, Bal^|gr::©«^ 

^«Sn-Ag-Cu?^«}7U-«^;5:•T?^&S%)©-C*^. ^ 
— ©«TFSBi& i:lln©«i=^8BiS5 **-r SSi'Se-r * o 

^tM^JS©&^©ra&ll«e)TVi.5SngB^J-&W-r-5fe© 40 

^g(5<!:©S^iggSS8^t^cSU-Ki:&«;l. K 
y :/©«-r S««B t U - H t *t 9 Y >x 

«^fc*5i«:ffl^^T^i^$nTfe©■t!*•5. ^m^'^yzf 
ss^t^SiSu-Kt&fif^i, K^f^?i<*f^-;'7'©wr-sm so 
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30 

TSgg$nTVi§t>©T?$.-&. WL^m 
u-h*i:*ffix. ^^»^«#:^->y©w-r§a<stKu- 

*oT, M*^i^c5^>>yt-^^y«^J||©)fe^t^^M 

©ja[?^©ra*a*TVissna5ij-*wr-5S^i^a5t J; 0 
»5ifeafoviTv^5fe©Tab^. ««i:K»«tciissn 

T?$.oT. M**^*^5^>;/y©«ffitK»«©«ffi«'7'f 

^^W^v :^©® <hKS««^Jg®;^TiM^M©&^ 
©ra*«»TtriSSnaJ5}-^&W-r*g|i^lCJ; D^j^^n 
TVi5'b©T^«>. St}f2^:>';L— ;i/-caboT. WISSWj 
?ieStWIE*St>^^©^^i:M^JR©]^^©ra^Sje) 
T ViSSnai54^*WrSgEittSIJ»C J; 0 g5i^SnTlri-5 fc© 

;i'©rtgBfe^M©fe?'i:K^M©«i^©P^<&« 

[0 0 9 4] 

w/a:fc©»cj:oT#e.n^^m*«mt'iffi?g-rn«, t 

IH©i::fe»3T»-5. 

(1) ^<ffa^«^fcS^^lcJ;s«T«lS§:tectIK«T 

(2) «^tt|gg©Sja;^j*»c*5ViT«JJ.ll<»:7S:-&iaS|ii® 

(3) ^<tf«i^t«^;t•;feJ;CX^©fiJS3&^£&ffi#^-r■5 

m 1 ] ?t^d^-;u-cfp-5*g-8-^^s©§af^xs©0 

[02] #tt#:©^9X5^-vi:^d^-;i'S^i'M3-B:fc^^ 
fil©JEM*tf. m©8lf®^:5^;i/©E 

[S3] ^'''f jp>H:/D-t:x©— ^&5^-r»f®^x;p 

©E 

[04] Cu. Snffi•g•«^fe•^6^cJ;S^^'f jJOKg^if^gB 

©»f®*x;i'©H 

[0 5] LSI. +A'>v:/*S«CSi!^-r-5»fH^:5^Jl' 
©H 

[0 6] /t"?— ^rv'jL— ;u©»f®^:x;i'©0 

[07] ^i^3.-;p*:/u>hS«»rSl^Lfc»fB^ 
■7^;i'©0 



(17) «fM 2002-305213 

31 , 32 







23.A17'r > 


24. >t©g|-&|fB 


[H9) RF^:>?3.-;nig©:/D-fe;^*^-r:7D— 5" 




25. U-Hi(D^^g|5 


26. U - H 






27. «^;^:fg 


28.S«©*g^ 






29. ^rv'i— JP«« 


30. 


m 




31. Cu 


32.WaS« 


mil] ii5di;^i»i&/ty'5r->?®yD-fex*3^-r7 




33.Cu;7>;l/— 


34. Ag-Pd^^jr 






35.7-1'-V'jH>H 


36.AlN4'iiiS^ 


mi 2] ■fyX^vi'Ay^-~><Dmm'^y')Vm 




37. mm^i" 


38. Cr-Cu-Au 


mi 3] ^JSiitiMI«:fflViTffi^bfc^:5^;KDSpH 
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